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1. t r fii M 7 ^ 7* * yA0 7*u-/oEW4D* 
I&cJ^fflisPWcttKfcft*^ kvcJi^-f 

^jjlit r itatt 7 >U 7' $ / A^3-Ff ScDNA 

2. t HtU7^7'^A^3-FT ScOSA t 
i*cDNA<DT»CfffcT * * >J (A) EJU^Wt 
4 DN A, 

3. t h iftl M 7 y 5 yAoruraKJil^Wt 

ij-^-EM, t h in vi! 7 y 5 v A £ 3 - K T 

ScDNA. fttf*') (A) EM* C OWUfTfil" 4 
D N A . 



4. fflffi U J 

ATC A AG TCC GTT ACT TTC ATC TCT TTG TTC 
TAC TTC ACC CAA TGA A At TAG ACA A AC AAC 
Met Lys Trp Val Thr Phe He Ser Leu Leu 

TTC TTC TTC TCT TCT GCT TAC TCT ACA GGT 
AAC AAC A AG ACA AGA CCA ATC AGA TCT CCA 
Phe Leo Phe Ser Ser Ala Tyr Ser Arg Cly 

GTT TTC AGA CGC 
CAA A AG TCT GCG 
Vat Phe Arc Arg 

t a s * * . M*xflixtt2c3eaoDNA. 

f£tt#fi£flA£ftT^*&5i7'5A* K . 

6. »*« 5 C Set*® 51917' 5 
fftrlft<*ftfcfi*&. 

7. If!* #6 C32«©B**»«U, jacSJb r 
mm? n*7 l v A£ffi>Ji • &WitLV>+ Cft£K 
0siT*c:££1*ifc£TS uto ffi 7 ju 7 $ y 

A CD 

3. ft«OtttBJ5£!»! 
* ft *J\ tt fiSc .?* t r db W! 7 7" $ y A Q fi* a cc J; 
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< ' ft 33 a i£ * &tf*<Dfc#0ifiiE?#tcWT*. 

c © £ £ c <t n & gg o t y da 7 ;u r 5 y a 

*«8WrtC$*aS**L* fc«>. *©0»K • Iff K A< fsl 

7 5 x * M S * 3 & ® £ L T . ;*: IB ffl * ffl 
t^ft^fe (Lann Nucleic Acids Res._9_. 

6103-6114. 198i:Latta$$\ Biotechnology _5_. 
1309- 1314.(1987) ; ft M B5 58 - 1 50517 ) * 

(Saunders^. J . Bac ter i o 1 . 1 69 . 
2917-2925.(1987)) . & r>* fi¥ $ * ft n 3 X 
C E tcheverr y^, Biotechnology 4 .726-730. (1986) ) 

a<fcn £ nx ft . L^LS^<i, ctL^co^^tr 
£.98&£n*lBLttr;i'7'§ y tt EStt fc Hfiivft 

0. •> & i- I** V G> T a -b •> y ^ xft $ *<flSC* . 
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^j^ucd^t:. ja^^^mi^7/u7 , 5yA£Pii; 

T El iR • tna«SBCt5:KJ;9*8fl)t 
ft;tffc€limL<fc-3<>:rftfc©T&ft. 

±SBcD@tt£i2J3crft*:fc. * ft "Pitt (1) t 
h ifo iti 7 7 $ yACD7*t'7*aK#]£flJ8tcJ;9 

<j -k*«£ s - /-km cd T»tc#ffir ft 

5 D N A ; ( 2 ) t h ft 7 /U 7' $ X A £ 3 - K 
? ScDNA£ SScDNAOTzftCffttr * * U (A) fi£ 
?|t«'lt5DNA; (3)thl(aYff7^75y 



;U7' 5 y A £ 3 - Kt ftcDNA. & * 'J ( A ) K 
C OHflmTtrf 4 D N A ; (4 ) 6JSTl?Sl^ 

(3) CE«® D N A*«fcWoJtett*rac1*A 
$ftT^ft£3l7*7 * $ K ; ( 5 ) MSe ( 4 ) C 

se a © a # k ? 9 - iz J: o b ft * c ia $ n / c isv a = 

JkO ( 6 ) ifi 52 ( 5 ) tc3Ca©l»S*l8ftU. ft 
S t r lb r 7 ;u 7' 5 y A £ m £ • 5> r£ -tt L, . c 

7- 5 y A08a»tffc*ttM1- «. 

Jit 

E t r da yfl 7 ;u 7' 5 y £ » T F*J c # < © •>* * 
7 < K *fi £ 4 * L T *f 9 * «l Ift A. D N A C 

■«|7/U7'5 y$S|ilt SClts Z ft »b CO >" * ib 7 



H y>'3l^7< M V> 7-t\ ~* 7* ^ 7" 
a ij ;weia- trans 7 / y — -ts ^ 0 5!? *< R3 ^ U 

4 x ft -» T 4> C <D J: ^ tt A * W a JSi* ( 7 * - ;u 
r < y / ) N ilfif as X © {U § tt « < <f ^ C t A< 

a $ n ft . - n . t h * lit *& & t * mt ia; w * 
^<7>tsiK3titt^< © ?m a * ins & ia a * * * * !5 a 

cc 5> r « c & >a n t t jx « is & 

^iBinaotftftcj; < « » t: <t *) ff s IT 
$ n ft c: t *«>n ^ nr ft ( H«r faker, t.c 

and Robbins.P.W.J.Biol . Che». _257. 3203- 3210 
(1982) : Snider . R. D. in Gtnsburt, V. & Robbins 
P.W. (eds.)BioloKy of Carbohydrates. Vol.2. 
Wiley. New Yor k. ( 1984) . pp . 1 63 - 198 ) # Z 0 tz *> 

T cDN A ) €tKOHBrtT^Ul3-tta<£*ffi159T*ft 
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&iS£<w:*£nx&/.:. £ * t±' t h -f y ? - 

7 a o y a i . tx*i , r (l!itze«an,R.A.,Leung. 

Q.W.,Perry.L.J..Kohr,W.J..Levine.H.L..Coeddel. 

D.V. Science 21 9 , 620 - 625 < 1 983) ) . {* > T ° 

* * > > (S«ilh ( R.A..Duncan,N.J..rtoir,D.T. 
Science229 i _12l9- 1224(1985) ) . t H±&f££ 

0?- [Brake.A.J..Merryweather.J.P..Coil,O.G.. 

Heberlein,U.A..rtasiarz.P.R..rtullenbach,G.T.. 

Urdea, rt. S. , Va J en rue 1 a , P . , Barr, P. J . Proc. Natl. 

Acad. Sci. USA. 8K 4642- 4646 (1 984) ) x "V *> X 4 
y 9 — a <i * y 2 (Niyaj i aa , A . . Bond. H. H. , 0 tau, 

K. .Aral ,K. , Arai, N.Cene37, 155-161 (1985) ) . t 
h 0 - X 'S' Y* 7 4 y (Bltter,G.A. 1 Chen,K.K.. 

Danks. A.R. . La i , P . - H . Proc. Natl. Acad. Sci. USA. 

£1.5530-5534 (1984)) « £ X W & £<fc * fifl K! # 
#Z#*<*B£ $ I** * O * tB stt * 1* $ * 
< v 9 — u 4 * v t pVn* 0 % ^£ t h>f y - 
7^ n y© 4 - 1 o^^TB^t-rssescfc 
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fflJUOy^t/^r^ K £ ffl ^ X tfl Si3 tw & £ 

#Br*c£Kj&ttLT^*fc®i*t r -f y * - 

7 * o X ft 5 . * © ilh © © H ffif & 4 y *< ^ * 

— *t* (sue 2 ) o^^t^^rf ^8*H?« i 

(HPer 1 ) ©•>^^^Ky(«'^BfaoBfiH©tfl 

■fe •> y ^ * a x * c £ A< 9) £ tt <> . © ix * < v 
t h >f y 9 - ? *.v y® *#i><iEL^r 

o -fe •> y £ ft it X l> * j&< s th^-xyK^U7 

iwani«rfi±ti/Tffli»*iBirTi^ft*n4 

© 1* ft £ L X I* PiT © J: * tt ® *< ft * . 

1. *aSGffiGr*&*ic.k* & A<S £& o 
gftttXft*. £ fcttffi1to©£ittH]|&*&lfc«£l 

xascaaiafJidnfcisttaia^^xd^Btu 

2. ©istt^sn-$ax^«.. 



ft*. 

4. ^*tt©an£«aB*tBiart&cFy/ ^rttc 

*«SRX ft *. 

5. Se tt©5aflart«SU&&tf * t9li!ftftW©ifl 

te*atf 4a^c«r saw*«ftiaciB5* -»x * 
X « • 

6. i8»fl35£7'7Xl K^^-*aiRt*iif, 
^*tt©iiie : f*xtrv-/.tt3is (YEpjr? 
* ^ K ttffl ) . y y i c tfl * a S * /c ttffi ( Y I 

p r ? * $ k tt ffl ) * aaot^o>7it* 
tt *s CYCpr^i k tt ffl ) . & cjp a © a *u 

?£3S£?1 (ARS) *t*iUt«Ctt»'Ciott 
jIS (YRpr^^ Kttffl ) © 4 !fl©ttffi£& < 

7. ■>^fil"<7'f-K^rni£JFlJttir©tB8art 

r ° * > y ^«ftE*<«> *. 
*tetaiiiC5*««[«j©t8BaRt*?^*w^«ta 



i 

ttiisw«*w^yy-5iatt!fRXttfe4** v 6l 
ara©ihDa*xac437U!tt©«imtt3G5^«* 
t^iaL/cianxfto. p?#tc**t swiatt^a 
©tina©ttJ]nK&£ns©*xft£- 

9. tr* $ y. aBH**©«Aac«fc *>ft±A 
« »aifex»H« in*** c t*«X ft & . 

10. t4»«^"^3-xxtt ctaa©t««*Mfli 
Lxfcfl*nf£ttft*'±wa**w*A<xa*. 

;:©««» scs-*nx* *a9ic*?^xtx» 
asmiiuxttffl-r*. 
(7>roKfi) 

r # 1 a< ft s . s fc . c © r u r a e jo « @ 0^ 

BaH©#U5©KCWBft3HXttBttHeRA«« 
!£MX#i#£*i* #52 c: © «>*-» D -JI £ 

u x t na w r y ^ y©*^©7'^rDfi£^^ 
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S£ £ 6 ST 0 N - -fcOatf £ 3 - K T * 3 Y v £ I, 

wa^TJtli*^ < 3 Kv£f*fflr 

5©jti<!ifi l/^, c 0*: to. ^IfeHfl ic fct,i"C i±. 

wacfc ^r»*«fc < ft* ae'^cjs^r 
&03 k y£fflt^*. 

Lys-AAG Trp.TGC V'al-GTT Thr-ACT 
Phe-TTC Ue-ATC Ser. TCT Leu-TTG 
Ala.CCT Tyr-TAC A r g« AG A Cly-CCT 

7*U7*a&?tJ£3 - KT4 DNAg(5#0 — W<fc 

liifcoiSe?^ll]^s;tA<T&4. 

AA TTC ATG A AG TGC GTT ACT TTC ATC TCT TTG 
C TAC TTC ACC CAA TCA AAG TAG AGA AAC 
Met Lys Trp Val Thr Phe He Ser Leu 



EcoR I 

TTG TTC TTG TTC TCT TCT GCT TAC TCT AGA 

AAC AAG AAC AAG AGA AC A CGA ATG AGA TCT 

Leu Phe Leu Phe Ser Ser Ata Tyr Ser Arg 

GGT GTT TTC AGA CG 

CCA CAA AAG TCT GCG C 

Gly Val Phe Arg Arg 
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±J£0&#l0N-jfca;«0Met03 K V 0 -t ifc C 
ifc* ±K7u7*offiy|© C-*M8«>Ari©3 K 

T±eufc3 k y-ctitt < . ccci<BB*nt 

£ £ *. 

fc h fart 7 to? 5 ^Alfl(g? 

t h Jfil vft 7 ^ */ 5 yA* 3 - Kt Silfi-? 
(cONA) lil-TtC ? a - y ft $ nt *? *3 . 

'SEM&tf 8$B«KH*€>MilE* ft* 7 
Jijti, 1*ffl|IB63 - 037453Ci»tlHCKtti ftTt* *. 

7 x ^ k puc ■ ksa . cii3?£ t r davfl7 5 y 
a* 3 - Kt * mic^ axittt-aa t ux«sffl-f * c 



# 'J A gfllft tf aataaa ■> / » ;u 

3-KKH03' -*$£0Ti£tC#£T * * 'J 
A KM&Cf AATAAA •> /u *< £ \% & «S © -RN A CD £ 
£t4C3F*>T* tftsnt^i (Berg-ann&tf 
Braweraan B i ochea i s try ,16, 259-264 (1977) ;Huez 
<o .Proc. Natl. Acad. Sci. USA. 73.908-911 (1981) ) . 
llt,t, * » W 0 » S U JBI* K ^ T tt * k r 
IHyR 7 JU7 5 X A ^ 3 - K 1" *cDNA©Tt£C C n 

s>0£?»]£6eszT*. * akh&c* aataaa*^ 

ft tL t h Itn M 7 7' S y A cDNA 

iA'T^, Cn£0K?d€^*r-f£trlflLYr , }7 
^7*5 yAifl(c^lirTtC^o-y{t$nT 
#8flBB63 -037453lcSfi«$ftX^*. CK^OK 
M©tttea& LTW^U: Jit U (IISA-IA) 

a»r a. 

r o * - ? - 



jut &3*sjfis«r a 

7 * :/*«tflBart«C*«K:B« » * H * * * 7 

l±\ 7 3 - ;u r k K a >f * - *" ( A Oil I ) 7 a 
* - 9 — * 9 V -b ^ 7 ;u r k K - 3 - 'J > ftS r t 

Koyt-f (cap) r o * — ^ — . & ^ 1 J 

•te'J '/fi'J xSt+t-'f (PCK) ra^-^- 
Jt)< ft *) . ^ & HI (C *> % t» T ti , ADH I r a -X- - ^ - 

ft? a ADIl I iftte*(A0C 1 ) * #0^2.100 83 

«©5ji*®Bi$fleM*<ttca3E*nTfco. adh 

I * 3 - K r * 1211 W0ffi?ij0flhtC 750 

*2^jtl0 5' MltmiRtiint 320a2SM©3' (nil 
If ftHWeJl^WSa t»* (Bennetzen.J & <fc 
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Hall. B.J. Bio!. Che.. 257 . 30 1 8- 3025 < 1 982) ) . »r 

% A. $>HT^£Goldberg-Hogness;K v £ * (TATA 
( f v n) tilfliRM^3 K VAT CO 128J2&JL 
ft (-128(0(10) C&O* ADH I yn^-^-iS 

tttt-4ioo(aaca64 s P h i tssuBtt** *> ±i££ 

&&£-frT V\4 (Beier 

JtO 1 Young. Nature 300^724-728(1982) ) . ADH 

# U (A) UNA ®'J>tt < <!: t> I i2T S ( A nerer . 
C. Methods Enzy-ot. 101^192-201(1983) ) . 

tc3*K*il* -5 K^3SU (read -through ) C <fc f) ill 

(fl*-tf* Zaret.K.S.R.U r Sher«en.F..Cell 21. 
563-573,(1982)3. CL <D # £ Bfc li: 1" * ^ 
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H * •> * fcSlttA** 0 v * 

l^*<ffi^*nt^5 (Metlor^Cene 24 . 1 - 14 
(1983)). C O * B^CD/c^O^- $ %-9 

ft TRP 5 ( MJ r h 7 r :>£&»&) 

i» l£ * * cyc 1 Ho-iC) ifi 

<n^« £ O 9 - 5 * - 9 -a<?ilffl $ tiT ^ * . 5i 

;ou 

— T & * AOH I — — — . 

- ^ - ^ * ffl ^ * © *< X L ^ . 
*< 0 9 - % 3E 

W-b. *ft<H©fc#7' 5 X 5 K*tc^*r$ns. 

5£i!BOf£5r7X$ Ktis SfctC. ff|ftffi&&* 



fcr/aiSiflfc?*^ l # uni* « ^«^. c*ft 

<t UT fN *- & ft * * 0 2 T 7 X 
5 KDNAOtt - £ *< T ft S . 

^^wa^T^^^^^^^^i fc«>. *& D ;i0 

£ 0 *ft * •> + M^^-tl/t05*ft3?tt 
£ 68 * /c ^ ? * - £ L T rfi 0 7* 5 * 5 KpJDB 

207**ffi^* c t^Tft *. cor^o* 

6* # "C & -5 0 -4 y/at'^'l fi*3& 
£3-KT* LEU 2 ilfc^T 36 4. 

te-,T*£OR0tf£U^£9i7-7x$ rcfe^ 
nt. BiftwMigja&^aj&ateT-afeoficAwca 
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2. JBTMr Ift 

^%ijifl)7*7^ r c <t * ?a ±fi* ft 0 *e e tc ift 

KltfetzVL'y X'iT -b Z t &X Z . * © a t* 04 £ 31 

3. ft* ft © % a t h fa ya 7 ;u 7' $ v © EUR 

OiS«?£Hcfc0lgSTftS. /ciili'YPDOJ: 
«^^^^*3ife^ S DlglfctC 1 %©»ftx*x 

PR^r*ia« ire «t ^ S«a^O : 8II5>W 
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ft C , £ C <fc *> * C©«!H*S*KR*tt 

EcoR I ( - v * y •>* - y S i 2 a. - v h / d ) . 

v h / aI ) . Hi nd 01 ( - y # y *>* - y ; 1 2 a 
v h / rf ) * Xhol (SifiiJi I 2*-y »•/ 
fit) s KCf BaaH I ( ~ v # y - V ; 3 5 3- - v 
h/,*) CJ;4DN AOiBft :DH» 1 6* 5K 1 a* . 

Itf i 0 XEtoR I XkWtiL ( 1 BTrls-HCI (pH7. 5). 
100-rtMgCl ,,500-nNaCl ) 3 «f £ 2$ iS 1& S 7K £ &D A. 
t3 0»Jit5. 37 'Cs 1 l# Pol CK ffl U T 9 BR £ 
%75*5. Sal! (-yrfve/'-y. 15i- 
yf/rf) 0»S^lt 1 0 X EcoR 1 IS Ui ft © it to *) 
C 100-MTr i » - HC I Cpll 7. 5 ). 7 0 ■ HHcCl.. 1.75 
WHaCI . 7 OiHZ-^^Tf I^-'K 2 »I1EDT A . 
0. I % ^ > J&L W T ^ 7' * ^lifflli. 

? -r 'J 7 7 ^ * 'J ft * * 7 r 9 — Hf & H : 
DNA 1 ©IPa^jREcoR 1 fctfHind DI & * I jrf & 
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a 1 0 XEcoR I »tfir£2 <JKi#ffift8877k£JjD*.T 

3 7 TC T I ■* Pol C8 ia L /c Uk . 9 0 *C . 
5#rolJta&LT6¥*£5fcvB**S. ftc®a&® 
* 3 8 /< 0 -r l ) 7 7 n* * ') il * * 7 r ^ - 
2 id ( 3?ff & 0. 5 i - v h / ) * to a. T 3 7 "C . 

T40NA <J **-Hf *aa : iiltf^^ ^ -DHA 
I « . K^-DNA^til/fiODNA77i/ 

1 0 X 'J IStfift (660 .flTris -HC1 

( pll 7. 5 ) . 6 6 -rt MgC I « v lOOart * * X 7 
W h-/l/. 1 .rtATP ) 3 vl Ik T4DNA »J # — -fe* I 

CSfciS. ^3 400 i-v h/V) 
£Jj0;lT 3 O^lit 1 8tt-0HiS!fif 

-t'Cj: * 5 ' - 'J yfttfl: : 5 0 ■MTria -HCKpH 
7. 6 ) * 1 0 «H f1«C £ » . 5 «H >* *■ * X 7 4 h — 

0. 2 ad ATP £ iSF ifi ( 2 5 jrf ) * "C 

DNA77^ hO^^O^a (#J 3 Opuoles) 



(£vS&) ? 3 7 *C . 6 0#Po1&Sf-rSwiKcfc 

> y (SHOO ^hootc ©*iS 
c5#roij&aLfc&gSTft£07--'j y^* 

1TO . 2 */ CD T4DN A 'J - ** £ JjD *. 1 6 t T - % 

cgflu 7 7 ^> y ^p-Watst. -*ti7 ^ 

> y hits. 

*HJ(3 D N A # ') / 7 — -b" I Rio : DNA 1 
DNA-fU 7-t' 1 ( K 1 enow 77/> ^ K S 
tfS&3. 5iivh/*M Ip'v l«HdXTP(d»TP,dCTP 
dCTP,TTP£Drft^^') 1 ptlkV l 0 X aLtfii^ ( 7 0 

■ MTris ■ HCI(pH7. 5 ) . 1 «MEDT A . 200« HKaC 1 . 

7 OaMMgCi, ] 3 ^^i^ffi^SJ^K^fin^^^S^ 
3 0^<tU. 3 7 *C X 3 0 ^Pulffiffl-r *. 
7' a - 7* 0 tS ffl : 

1«©^^DNA. 5 0 vZ\G> r - ,f P-ATP tK 
i3f8l (3000Ci/»«ofi ) . ( 5 0 dttTris -HCl (pll 
7. 5 ) . 10 .HrtgCI « . 5 ■MDTT , I0*i-^ 
T4sKU (SSiS) 



7 ; Utf K^Nick*colupn(7 7 /l'"? ) ^ IS 

/ — A - O 7* a h 3 - A*IZ O -» t *) Rfc § . 
31 P T tf.23E $ n It D N A $ ft 5 ( 1 X 10 "CP-/ 1 
rt0NA/4G0*f ) . 

;n >< 7' V ^' 4 — > 9 V ' 

D N A £ IS 3£ U IK $ /x -f 7* U ^ -f -b* - *> s > 
rfi ( 6 XSSC( 1 XSSC It 0.1 5rt HaC£ s 0.015H* 
lyfilt M) n> PH7.0) , SXfy^-Fifi 
( 0. 1 % <? > ifa Yil 7 ;w 7" 5 y . 0. 1 % 7 * 3 - >u % 
aix#'jtA*tfn'j rx) . o. 5 % sds , 

100« att^'/ ttl ? D N A ) 1 0 rfthT. 4 2 

3 i*pjicsar Ffit^T. 7*d-7'^ i xio* 

cp« / «/ Jtjn i * 4 7' u ^ A M — > s v ifc 1 0 «f 
^JUO^. 8 0*C. 3^«flt5. ft^. 42'CT 
-aCEffl-r*. *£»T. IK^2XSSC iC^fcOS 
iHT5»iJfei\ $^tC2xS5CK:^l36 0t-C 
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I4Pn1¥2-117384 (7) 

LZ&WUXte XX fols* dr ° n Lelters2i^l9 (1980) K SS » d tlX y * * * 

i^itsr^s ^^fr^°-^w^. *7s^ i- &c 9. a«iDNA&i&w (a pp i- 

IfUri/A-u-^s yttKlJ:*)»Blclft**^ ied Biosyste-s* r ^380B) 4ffll»T**U/i. 

HUilfcD N A* tt* WH L-CK* ^U^^H'8fifrfT4^)^^fK 

Mc«f£tC:<fcO^»f1-i^^(^tA.tf Mania lis. **-*"tCfc9 5' - «J y it L, & s 7 ~ - 'J 

T.Frirach.E.F.l Sa.br ook . J . Mo I ecu I ar cloning *✓ if * t tf> . <fc£T40NA ' J *' - * C J; 0 & & U T . 

A Laboratory Manual Cold Sprim Harbor f * 7 o ffi ?t] £ 3 - K f S - «B © -*« D N A * 
Laboratory 1982) IC J; *) iH tR L . * L T # R 5 C 0 r * « D N A tt fnl E © tt » * * 1" * . 

7 X * KDNA£fciiJT*;:<fcK<fc<!K Rfi IS O Ifl r ft -ffl 7 * 7* * yAgJ-Jj 

ttiir 7 X ^ K*»« • HUtUfc. C^^&ttta T ^cDNA £g>»ffl (gig) 

«x.fttt©*aBC*9*KCJSUTR-»fc. iE« ^ r ftyf?7 ;U7* $ y A ©cDNA^t/^ 7 X 

% jte ^ i, rurpfie?n»n - f f d n a g) ^ $ kpK-hsa-ch 2 ) *MRW»ecoM & 

^©K?lJ ; £W-r44ltllIl©^y^^^U^^K: i ft £ (ft © & D N A <!: T4DNA 1) - M 

1. A ATTCATGA ACTCCGTT ACTTTCATCTCTTTCTTCTT IC A >> ft £ 5 * "T 7 X S K pUC - HS A - EH £ W U /c. 

2. AGAACAACAACAACAAAGACATGAAACTAACCCACTTCATG pUC- HSA - En 7 7 X 5 K £ EcoR I T & HI L, Hfl & L, . 

3. CTTGTTCTCTTCTGCTT ACTCTAGAGGTGTTTTCAG ACG f ') 7 7 'J it* 7 7 r 7 --b"? 5 ' - 'J 

4. CGCGTCTCAAAACACCTCTAGAGTAAGCAGAAG y IB # £ Bfc £ 1* . 

* % Matteucci.n.D.Rrj : Carutheri.H.H.,Tetrahe- 5' — A A TTCTCG AG 

GAGCTCTTA A - 5 



©K?1]^£/fc* Xho I IS & SMI £ -tO Xho I 

U y * - «fc T4DNA "J — -fe* «k *) IS & £ •£ Q 7* 

7 * $ KpUC-X-HSA £ ft L * . 

H fife 04 3. **'J Afiefflft AATAAA->^-^;uK?1g? 

t r ft ft 7 /u 7* 5 y A ©cDna cd 3 ' fli W JB£ £ 

tfT 5 A 6 Hi (HSA- ! A) ( 1 . 31 8 B) S 

EcoR 1 C J: *) MftLT te. HfiLYfl7 /1/7- ? y A © 
cDNA£ t^f 5DNA7?^> ^ Kll, C ft£ 
EcoR 1 CJ;9Viefil,fc7*7X * KpUCiB C & IS L 
T T 7 * $ K pUC-HSA-I ' £ # fc. C © 7* 7 * $ 
K pUC-HSA-l' ^HitidlDTtBWLH S A©*' V A 
ffi Jd&C^AATAAA •> ^7* Jl/ © 7 7 

>yr£#x. c n^Hind in toUTnnia 0 7 

'Jl4*777^-fC4afiEl/T^«ifl)5' >J yK 

2^|tj;$L fcpl)C-X-KSA lCifl*&*puC-X-HSA-A 
7*7 * $ r'^ftffcU/c. 

^fifctH 4. T ^ * $ KpJPB-NeOOttM ( 3L2JELL. 
LTiti!fi$nTl^r7^ ? KpJDB207(7 t •> + 



i* ) £ Jfl L fc . * * N c O (7W/^3-> 

K * X * r 7 y ^ V r 7 — 3 ' ( I ) ) ifite 

il^ti|i!![i$nTi^7 , 7XS KpKEO ( 7 r 

■7 > 7.) £ f£ ffl L /i • r 7 X * K P NE0£Hind 01 

tfEcoR ! C«fc*)-ffi^ikt. ^§ l*^©7 7 ^> 

y r £ tz . ft CC . T S6 © K ?d : 

EcoR \ Hind HI 

5 ' — A ATTCA AGCTTATCTCGAGGCCCCCG 

CTTCG A AT AGAGCTCCCCGCCCTCG A — 5 

7 ^> y h CT4DNA 1 J *f - Hf * ffl 
C*TatS • mRitLXr? % 5 KpNeO-PL £i!f /c. 

EcoR 1 rfiff&ffiKn* 3' - ^as tc iii nd ra 

3feffi£^1-5l2^. ft g&Cllind ffl . Xhol&O' 

s» a i ftMi£fr-r 5. *j£oTiUi2a7*7 ^ s kpn^o 

.PL UN e 0 1ft O JbjftlCffl»©«lira«i»9JWf 
:0/7^? KpNeO-PL i£ 
Hind ID fctfBaiiH I C «fc O ~ 1. 4 Kb 7 7 

//yKIUfc. T7^5 K P JDB207 £ Hind ID & 
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if Ba.K I *) -&m<tL. 2j-»affl21&.£& 

t4dna »; ^--ftcj: >> iiisrs c t *j r 7 * 

5 KpJDB-ffe0*8 fc. 

»&fflAH22«t©&fc{* DHA 100«* I 3L~ y h 
©Sau3AI t 3 7 X ^ i 5 #£fi>2 * ( 200 ni © 

5 0 ««Tris-HCl(pH7. 5 ) . 7 .MMgCI, . 5 0 ■« 
MaC£ 4>) . I 0 rfCDO. 5 MEDIA (pH 8. 0 ) * JjD *. . 

6 5 X I 0 #KJS**. »**5feiS**fc. 5% 
>jftS-TE (TE: 1 0 -HTris - II C I (pH 7. 5 ) . 
1 flHEOTA ) tt OX'>itt-TE*Hl\ $ £ £J 
K*£S 1 2 rfTf^Sa Lfc. Z ©*3K© J: C _LsB 
£lC?£*£J3U* -5 y y* y t£©SW41 a - ^ _ £ 
BH*. 2 2 Krp-T I 5 f* IBI : 1 6 fe,ja-frl/fc. 

fctfSC^T^Svilct&fcfT^ 1 5kb 
— 2 0 kb © "7 7 ^ > V h^^CS^^S 0 */ © 
3MftKtM)nift (pH5.2) * flu *. . & CC 1 



«W¥2-117381 (8) 
doi^;-^$UDi, £ < jft £ L ft * - 2 0 
TC C - ffi » IB L . DNAittBHfe. s £> 
( I 5 Krp«, 5 SK 4 X ) KJ;0, D N AtfciS* 
@ |R L fc . :©rtS* 7 0 % x ? ; - t\,? & ~> tz 
tJK ttBEfc&Lfc. HlOllttCiiO, 5«© 

C © DNA 1 «* 2 « © EMBL3 CD 7 - A (Strategene 
&33) . &Cf 350*- y h ©T4DNA 'J A" — -fe" (2 
«&) <fc«-tf* 1 6 "C-C-ffifcl&S-efc CRfl?«: 
1 0^0 5 0 ■MTris — HCl(pH7. 5 ). 1 0 ■HttgCl,, 
1 0 aHDTT . I -MATP ) . JbKKfc« 1 rf*fflH* 
CICA-PACK Plushy h (S tra iegene . I GP6- P) CJ; 
0 . -f f h o . /« y * - c; y *r KB-* ff fc . 
*©*£&* 3 xi0*pfu®. *llfiSP2392 It (hsdR 
5l4(rk-,«k*>. supE44. supF58. lacYI. galK2, 
gal T22. -el Bl, trp H55. (P2) ) tCS&L? * 
7 r lOOOpfu ©7 r - *>** 5 0*1/© 

P2392 tSBatCfca*.. 3 7 X T 2 0 #5J££*fcft* 
Z 5 «£©l-Top- Agarose ( L B ig ife ( I % h 'J 7" 
aSJ<H»ItX, 1% HaC£) *0. 7% 



7A'a-X) tSti. &&9 0mi©L-7*U-h 

7*U- r * 5 ttffiSL. 3 TCCT-ffilSift. 

b * 1 l»nSI 4 XT&Tf Lfc. 
Hybond-NK ( 7 t £/ + J. ) * 7 a - * gg tC 

$ 2iac2»)»aufc. &a£7#o-x 

**&l;£ft<L. tt3Q5*.hC* 0. 5 N NaOH, lttNaCl 
*& U 3 M M 7 4 )H - (WhaLaan) ± IC 5 ft ful 
B^fc, H51* 0. 5 « Tris - HCI (pH 7. 2 ), 1. 5 rt 
NaCI*ftLfc 3 MM7 < JU - ± tCfc L . 5 » fi» 
SU:. 2 xssc «-CKt*ifcn. HLttS-ttfc. sat 

D N A*IRCC[9I£l*rt:. C OH*. ADCiiBte*© 
W^?IH©7*y^JgJ;*) 1 0H«Cffl31-*B 
SKM*ft?**Lter a -r A D H (5' ATC 
TCT ATC CCA G A A ACT CAA AAA CCT CTT) t < V 

TiZn^. XAR-S (S^y^tfc) K£« 

5 -tt . In lens i f y screen* # - 7 CCCT5 



B$ Pul ^ * $ * fc . 

9i a (ft « ^ -r y v ^ -f -tf - •> » y •> ^ ^ ^ * 4 

*. /C r 7 - ^ * 7. 7 - ;U f -< y h © 5fc T ^ $ t 

0 . 100*/©TM?fl[ ( 1 0««Tris-HCI(pH7. 5), 

1 0 -flttgCl, ) C "S3 L * StSC 2 0 U 
fc, ttififfiO. 5 1 riOTMIfl[T?&«lL, * © 

5 5 *fflif Ufc*teT*MHP2392 ^TSSfe^ 

Hi". aS9 0oni©7'U-htC^&7'-7 — ^ * j£ 

;^fiSt $ r 5 - i7 tt. P5JSr±S2©«t -5 

Cr^^A-fy^O'-i/a y * l» . «L - 
T 7 — y" ^ £ £ £ # -r < 7* £ o - y * ft . *" 
•>* x 4 7' 7" 5 — if * '< X V — )U t" y h © it T A* 
JiO, 5 0 tf©P2392 «3BStCJUni. 3 7 X T 

2 o #nn»ittLfcau k* 2 ««© l b t&ife. 10 

• K1gS0 4 C/jOi. 3 7XT6l$fi!IiS£ola2?Lfc. 
^ a a * n, J. * 100^ )J0 A. % *A*^7^Xi*^ 
-tA^ta^ecfSHS-ltfc. 2.500rp- T5$riS 
-l^s JbMl*?*^. C©Jl■rff<^'CC10 ,, i<•-^-© 
77-^i^J*lT^fc. C©±fff 800vitC 100 
p/© 5 HNaCI *Jjlii. ifcC 540*/© -f V 7 u ,< / 
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— /u^Jtm^L-t < ^-tf- 2 0 "C T 2 0 4* lUII* H L fc . 
Jfi^L. 8fcttt££ 500 el 0 1 o%*?;~->i>x 
ifeV^ 200 T E tCiS *? $ * fc . 

M 16 0*a? ^rf) O ONisel ( £ ?S i£ ) 
2 *J© 1 n«»CI«* JlDi, 3 7'C*C3 0^5£ 
$ -fr . 100 *l © T E & |0 7 x V - A* £ JjD *. . # 
^TvnUt-7teSU:. 12Krp«s 5# 

20^/03 Mft&* h U 0 i (p«5. 2 ) £ An A . 
£ S> t£ 500 id 0 X & J — ^ |]0 A. % ifl 'O L T D N 
A*i±Eli**A:. l»*ftfcitifi«70Xi;y- 

TEKiSWUfc. d © L2Ut T 1 «tiS®7r-->' 
DNA6<ffi&4l*:. » $> 4x fc ?S ft 2 0 »f C . Z 2 
«I(D10 {&iS&EcoR I *£{fj$ ( 0. 5 MKaCI, 0. 5 
MTria — HCl(pH 7. 5 ) . 7 0 -HngCIt) £ JjD A- * I 
pi ( 5 a y h / /tf ) 0 EcoR I ( y # y >" - V ) 
£ 1 *il 0 1 0 Bg/*tf ©RNaseA(S igna) ^l]Di, 



MTjiI ¥2-117384 (9) 

a-*3StiJi£ft£{ft'» tti£tCl*<r', DNA/O 
K 4 Hy bond N & 7' o v x a V 9' $ * tz . D N A 
© *S£ L fcllybond-NlIg I*. / 7 - ^ ^ 'f ^ 'J / -f 
•fe" - •> s ^iPl-O^^T/W ^'j / 4 -tr - *> » 

:? o - y © S * A - ADIT l**' & 4 kb©GcoR I 7 

«*)®DNAi8fc«D-5 52 0irf*. ifi ft © £ ft T 
EcoR I IC cfc 0 V)K 0. 7 %T if a -XYJU 
TSSvifcfhT 7 7 it / V h Zftm Lfc. 8L 4 kbEcoR 
! 7 v <t / v h€#C7A'o-^8/r«-^W*?aiO. 
/^^/^^'-^(Cene Clean 1 ", Bio- 101 &) 
tCctO. DN A*7#n MSLfc. 

1 O^OTE^tCfSai^tlfcDNA^, EcoR 1 
"CgjftTr L A:pUCl9 ( 3 0 ng pUC19, 

5 0 «MTris - HCl (pll 7. 5 ) . 1 0 nrtttgCl,, I 0 »MDTT, 
1 ■HATP , 350 3- - y h T4 0NA 'J *'--lr/3 0 rf^, 
1 6t . 2 i$ HI ] . K £ ft 5 pi •£ A! <^ X * IB ffl 
JM107 *»»te!flS*fc. JBfftetfc Ufc *UB$- 
5 0«/«IX-Gal', 5 dllPTG. 5 0«/ii7Vf 



•>'jy^tC'L-ru-F ix-cru-n 

a - y £ 5 Ow/iiryf^'J y^tt'5«i© 
L B iSttCttHU. 3 7 *CT-ffiiSSL. H £ tt 

5 0**©TECi3 $SiLfcDNA©f*| 
5 ^ £ EcoR I T K U (50 ■ MTris - HCl (pH 7. 5 ) . 
7 «MHgC1 5 0 ■MNaCl , I eg / ml RNaseA . 
•x h EcoR I / IS ml ) . 0. 7 % 7 A* a — X V JU tJE SR 
ifctt£fTfr*. 8. 4 kb©EcoR I 7 7 ^ / V h P U 

«/ - y C * C077^/yh*-7*a-7'i 

» a T s * * ra * a fc . cc^^LTiun 

^ o - y pEco 8.40DNA^MSSl, 0. 5 w £ 
Sau3Al U C 5 0 tiMTris - HCl (pll 7. 5 ) . 

5 0 ««KaCl . 7 ■UrtgCI t. 4 3. ^ v K Sau3AI/l5^ 
*. 37t, 2 If ful ) * 0.1%7rfa-xy^r tt 
JRtkMC <fc DNA77^> y h^^JSL/;. 

1. 6kb7v^> y ^tt^A'o-^ltJ:^ 



CeneClcan" , t: <t*J. D N I 0 ^r£t:0lKU 

ft. 

Z n«Ba>R I T 95 RTf LfcpUCU9tifi«SKlS*Ht. 
SJ&?K0 5 ^^Jn^, *I&13HV1184£ JBBfc Ift U 
JBH fr Ift L fc*I0ffl* X - C r u- h c S 5 . 

DNA$5a7'uvn*u-> 9 yrlHSSU. »|Tr* 

«T ^ fc. 5 jtf ONA £EcoR I iHind 10 T 9JWf L fc *> 
© .( 5 ^ - v h EcoR I . 5Ai V hHindOl) . & 
tf6^-vh Sph [ T tJJBJr U © £ * ft* *IV 
/HI»ik«T^*lf Us iiil'-ff CaVlr'T it 1. 6 kb©7 
v ft y h t^tli. 1. 0 kb7 7 ^ > y 

H4f 4;D-y^igML/i, d © <fc t C L T 
i!J*nfc^n-y. pSau 1. 6 © D N A £ ifl 

DMA 5 «f £ Sma It Sac I T Rfr U ( i 0 m« 
Tris - HCl (pll 7. 5). 2 OortXCI. 7 ™«MgCI,. 2 0 ^ 
- v h S.a I .20 i - v h Sac 1 X 5 0 , 
3 7 t . 2 ■$ KN . £ lot* 7 & . 7 * J - >u - O 
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A^taHKL/c. DN Att?£^ 5 0 */© E*olIM£tfi 
& ( 5 0 ««Tris-HCI(pH8. 0 > . 100-rtHaC 1 . 5 nrt 
ItcClt. 1 0>n 2-> JU^r ; - tCiSL 

( 4 0 ■ * r »J i*. ( pH 4. 5 ) . 100-nNaCl, 2 

■ MZnCl 10% ^ 'J -t a — ;u ) £ A 4t >K * C H ^ tz . 
D N A i$ IC 180 a. - v r CD Exo CI * £ U- 7 - -fe* 

3 7 tcftl, 50ii v KOtv^. t: - y * 

3~ 9 J -^tt'K5*C D N @'K t 0 C 
LfcDNA€3 0*ifCDTEC?9Lfc. I *i £ <!: 9 
2^0 1 0 X?-(V-'>3 (SOO.nTris -HCl 

(pH7.5), lOOaMrtcCI lOOnrtDTT. i 0 »MrtTP ) 
^IJIIi, 16WCDTE. 1 nl CDT4DNA V # - * 
(350i ^ v h /W) A. 1 6 X L 



?H1¥2-117384 (10) 

tz ♦ & tc. 7 OXCT! 0^M«iflU 'J - -f 
££® 0. 2« KCI £2 a/. S.a I £ 1 

td{\§3*~vY/id)MK. 3 7 X ♦ 1 >*f (ul C£ 
ML tz * <k 7 OtCTS^ruUXSLs * * K 

t > * ? a - y £ & I, . ft C % £ * © C o T 
I,* * * a-y(D-^tt7r->*DNA^iJ35iL/i. 
7 7 " D N A tl , 7 -DEAZA - y" -r * * *> •> 
X y •> y v r (^TSiS) £ffl<^ / - * 

- v * t KJiJfc3££iTfc^ A T G <fc 

0 ±a - 1 0bp£T^5feUfc?a- y P DE6-10 £ 
I**. POE6-10 CDDNA^iHML* 1 « DNA£ 
EcoR \ H^±milL. i0O/J©TECfS^$-fr/i. 
C CD iSiffi 2 a* £ lOOngCD X h o *) V ii — 
(AATTCCTCCAGC) £ Jjfl * 1 O CD £ £ HS * *C if *3 
£ £ $ -tt ( l 6 X . 2 I* H ) . TOtCtlO 



5 J.^ v h CD EcoR I ^JJH^i 37X3 Oft RilKia 

t**ftfc:io~-a**DNA£;fil£lL* 
EcoR !T^J81i$nr. Xho I xgj M^tl'* * n- 
y € iK JS4 b . w CO X O C LTpDE6-10 (Xho)(7* 
a - A ± y Y ~< $ 9 —) fc. 

d CD-<? * -pDES-iO(Xho) ££tfrs*isffl 

Escherichia col i flV 1 1 84 / pDE6- 10 (Xho) it X 

10311"- ( FERrt P- 10311) t L-ZVrll $ tiT H 5 . 
% ft ffl 6 . fi»mADHI -Kfrlg) ? p - 

~ y ^ ( q < on ) 

PEC0 8. 4 I 4 3- - v KCD Bal 1 ~C V)&t L 

tz ( I 0 «« Tris - HCl <pH7. 5 ) . 7 ■MMgCl, / 
2 0 ^. 3 7 X . I I* IB)) . 1 « MaCI^ 3 

m A. . 4 J. - v r O Sph I * JUn A . 1 I* Cil 3 7 
XtdCg/aL/c. ££&0. 7 %7**a- a /^ftSv 
^.-^^ if Ub077^> ^ h^^ittU, Cene 

Clean-CDNA^^ajtfc. 0iROfcDNA4, 
Sph I t S«a I T tflfifi L fcpUCH8 <t i$ S JEO $ "tt ^ 



DNA£iH33U. 7?^r/ fOffAStiH o 
CCDDNA^agSJL. IwOMA * 
Sph I Rt^Hind IB X WW\ L { 1 XEcoR 1 >fi tfj ?fii . 
4 a. j. v h Sph I . 1 2iiy Mindl) , 1. 2 
%7 if a -XV frKSK&fhZ if 0.33kb77^' 
> V h *mSB * UTCene CleantC £ 0 D N A 
£MliiSLfc. 7 y X $ KpHHTV-PLl ^ 

Hindfll&O' Sph I *3 * fiiflftLTf* htltz 

5. 7kb7 7^> y r 5 0 ne t'&t&BL IS (^RlovS 
«a2 0*f)$-tfc/:. 

SlStt. ^55ffiJM107 7 y t* 

3 o--^J^IiSt$-L^:. 3Q--J;t)DNA^ilii 
SU. lWBi»3R^JIf K J: ♦) 1UD N A$ § 
&!ltt57^> y r^tfASttfc^ o - y * ^ 
. ^O^n-y^^^DNA^-JJSSIL. * O 0. 5 
**£HindO TWfiLtz. 7 0 X 5 % CS 9 U T . * 
_htC L . i /// CD l tirtdXTP (d ATP , dCTP. dCTP . 
dTTP* ^ 1 nn&L' ) . i 2'a - v !• fl) D N A .f 
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»J / =7 --tfCKIeno- 7 7^ V V) ( ^ ifi 8 ) £ 
IjDi, 3 7 X T.3 0 ^TulCS/a U fc. 7xy-/U- 

Ct £ * /c . DNA^ 1 0^(01 X 7 4 V* - > s 
VfttCrSft'L* 350m{i©T40NA 'J - -fe* £ Jjfl * . 

I 6tT-SRfflt,/:. 7 0 TC T 1 0 flTalftaU* 
U — Hs"*5feft*-ttfca- 0.5MNaCI 4 1.2^, 

II ■ nd ID £ 1 2 * - v h JjH *. * 3 7 *C T 3 0 # M & 

BLfc. aubsi j«io7£ j&stteiA;* 

tz • L-a«p ru- K^fi£$H/:3 o ~ — CD — 
Sfl£L-a«p ?g«tlglfe(t-a-p7* u- V 
V* A: & CD ) * T *S « L . # £ ft /c ffi & *r £ D N A 

^asaau* Hindin * -( ► a<stefc>nfc 

DNA^i^KU, 0. 5 «DNA $U^v UBaiH 
I . 1 2 AMA© Sph ! X 9J8t U ( i 0 «rtTr is • 
HCt (pH7. 5). 150-HNaCl . 7 niMHeCI , ) . 1. 4 
^7 A* □ - X 4r /utSSlMcfAT. 0. 34kb CD D N A 7 
7^ / y h £ L« Gene Clean? D N A £ I 0 
*J CD T E C ® »R L rt: . Cft£3 0 n« CD pATI 53 £ . 
Ba.H I Sph I T^JElfi U T ft 3. 5 kb7 7 ^ / 



1* nn ¥2-ii7384 en) 

y h <b ? i$ t ^ . 

Sfi>« T A«ifl3Jni07 fcJDHIctftS*. L-a. P 

«bDNA^U3SlL. 0.42kbCD * 4 X CD Ba-H I - 
Sal 1 xffiftHfcft (DNA77^>Vh) £5-*. 
5?D-y$$)|i«Lfc, ft£ft/cDNAO. 5«£. 
Ba«H I fctfSal I T W Sfr L . l.4X7*n-^y 
>uTlSvt^jyitC«fc»). 0.4 2kb7 7 ?V V h£#&IL. 
Gene CleaiC J; D 5 ^ O T E C0« L fc. Z tl£ . 
Ba.H | - Sail T 9] Kff L tz I 0 <uCDpUC-il9 & i»I 

tS5io$*/;. 1 *<£fflt^ *lllSffinvii84 

£ j& ?t $ -e * xcru-i-c**. a o ^ - 

£ fiK $ -tf . fifeCD^Di-J;*), D N A ^ !9 
7 5 ^ > V KOI* A $ tLfc fco*» (pUC 
-ATE ; ^ — * * — ^ — A * -/ h •-**?-). 

Z <0 £ ? -pUC-ATE £ £tf T * AlUSffi 
Escherichia col i rtV II 84 (pUC- ATE) it X 3i !$ Hi 

(FERtt P- 10310) t LXlZitZ tlX^ 



y K 4 (SB 5 E l) 

7*aq& — ^ - * -fe y h ^ ^ — pDE6-10(Xho) 

o. 5 «£Hind in &tf xho i x yjeff o. i%ya 

a - * V /U^Sa^fhtC ct *) 1. 6 kbCD V y ? / >S h 
£#£ULfc. pJOB-NeoO. 5 «£ Hind tH & 

E# ££*&' L AH5iSJni07 c^AU. 7 y t' •> 'J 
^fi!lt3Di-M/:. 3di-J;/)DNA^'!}, 
•!* A7 7 ^ / y r £ (pAHG-10-Neo) . 

pJOB-NeoO. 5 « $Ba«l! I Sal I tWffiL* 

ft 8 kbO 7 -7 # > y h ^ 'A® L /w. — ^; I « © 
pUC-ATE ^Banll I & Cf Sal 1 X 9)K/i O.42kb0) 
7 7 ^ > v Y Z ^111 U /c. P?#*5ttfi b. miiJte 
nf:7*7^ ^ VIZ**) **SBUM07 *^Bf£W$ 
7yt">Uyi51tt3a^.--£i!ffc. Ztlhto 
a a ^-£t) DNA^iig33L. Bftor^XlK 
pJOB-Keo-A TE ^ L T C t £ it *-4t> tz . pJDB 
-Neo-ATEO. 5 *i£Hind m Xho 1 X 9] Bfi U . 

8kb07 7 /> p0E-6-10(Xho) 



J;*). 1. 6 kb CD II i nd ID — Xho I 7 7 ^ > ^ h * 11 
Ctfc. i24 # * it IS L . JBl3l$n/:r7X5 Viz 
<fc *) AIBI35Jni07 ^jgH«K»**fc. 7 y tr •> u 
yfiJtt3o--(DDNA^iig^. a (ft «> r 7 x $ 

K (pAH6-10-Neo-ATE) ^^rUTV^^a-y^51 

CD ^ ^ - £ # *ft T * A HA ffl Escherichi a 
col i Jrtl07/pAllG- 10-Neo-ATE it X ^ \k iff itt ± 

ft x a tt i« w a iTi c a x w ffl ^ a 1 . 1 0309-^- (fehh 

P- 10309) £ UT'tf&$ ilt ly-B. 

3£J£jaLB_. ^. w r ^ ^ s K <d <t « ( m 6 1§3 ) . 

lUI 22 fi!) « C. U T ifl 5S L fc . N e O ifi <i: -7- CO ± & 

5 K pAIIG- 1 0- Neo- ATE £ Xho I Jk^BanH I C J; 0 
X m «1 ib 1* C i C X *) N c O ft fs =? *« Rfc $ 41 

'/A CDcDNA£ ^ =ff T V y A I KpUC-X- 
IISA-A ( %hkto 3 ) € Xho I &0'fU«H I TXffitfi 

itu A x y - / - K w ^ c r u r o t y dn ?r/ 
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7 tu-f * y A ©cDNA&O* * <J A^tfff ^7?/ 

isr^c^^^o. 7 x ^ kpjob-aoh.hsa 

-A*»fc. 

CCr^S K £ £ fc"T * 6* mSaccharo«vces 
cerevisiae AH22/p JOB- AOH-HSA- A 12 X £ f£ ffi K 
a4ttiatt««J5«£aX«B*!n 10307^ 
(F ERtt P- 10307)* LT3FSt£ HTl^ *. 

WC *»* (»W.*X*Aa . 630-637 

(1985)) CD K U RfeCCttt'* 

iotiTofc. « r y p d »& i& ( 2 k # u r h 

y(Difco) . 1 %«&X * X (Oifco) . 2%^^ 
3-7.) 5«2CAH22«; ( flATa. 1 eu2-3, I eu2- 1 12. 
h i 54-519. Can I ) ©YPDiSlftCt*— lftttfi« 
0. 1 «e * )JD * 3 0 'C T V) 4 »* M ( ffi IS O D 600 
TO. 5 C i* * S * T ) tS !fi *S « £ *T ^> * . 4 X T 
2.000rp«. 5 -flTiSI© ifi'O* fT^&ffi Us fi! (* £ 
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5. 0 «« CD 0. I m i SCN « ffi L . 5«<* 
^ ICl U . 2.000rp.. 5^WJfc HlO.OOOrpa . 1 

tfruiois-o-ctata Lfc. » *nfcffl**2iiuscH 

1 0 *f * 5 0 %PEC4000 4 6^CPiS!»jSU. * Z 
CI 0^ODNAi$$ (5-1 OrtODNA^t 
V) *JJ0;U 3 0 X T-BfcCSfc-f 5. O *» ¥55 vfit 

* *-CT tStST S. &£2.000rp«. 5#P.i!£fc 

ttlO.OOOrp- . I #P a T©ia*fr £*T^. ft^tlfcfS 

100*< © WtS z£W*KPS?J?S L. iStRffl©^ 
^ Ig 1& (SDIJIt: 2 0 in / * 7 r - V . 

2 0«/oi7^4-"-yiaMJS. 20«/«i^* 

2 0 t ^ f ^ v 2 0rt/rf 

MJ 7* h 7 r V * 2-Q pg / a&*> 7 •> 3 0w/ 
«£ 4 •/□<< •> v. 3 0 V >" V. 30 

o^y N 5 0«/«t7xi^77-V, 
150«;/**'< ') 0.15%7 5 - ^ I* 

* Y a Y :/•*<— A (DiTcoK 0. 5 % iS 6St 7 V * 
- Oi., 2Xf*xho-xci, 5 % © 3£ £ JJQ 
*./:*>©) ffelifcaoA-aeu* ) * 



S D 1ft 16 5 *fC«iS 2 B fill 3 0 X TflSSSttil 
L/c. 2.000 rp« 5 # TuT. 4 X T © sfi *0 <t 0 » 

ra u . «»«asrf« i MVA't^-iucusifi 

U jfi£>(ft* ffl'** 0.5^OlMv;i/t'h-;u. 
0.1%2->«'*7 , U^-'K 400** /**© 
-< * X - % (Zy.olyase-lOOTi^^X^) 

itf«ffiL/c. 3 o xt 3 o ara«af*fl-/*Lfcx 

7 x a * h (2.000rp«. 5 # RSI ) It 

100^©i8ft I (5 Oin^^a-*, 10 
■HE OTA , 2 5 «MTr is • HCl (pH8.0)) C ft « S3 U ^ 

200 W ©i3& 0' ( 0. 2 SNaGH, 1 % S US) £ JjD a. * 
J; < rTt£ U >K Jt tc 5 ft M ft 31 U fc. 1 50 pi 

cd 5 Met fist a 'J $ £ to * , <fc < ifl & L * Jb. cc 

1 0 ftTulttifflfctt. I5.000rp> * 5 ftWK 4X 
T © iS *t» * <t W te -t rfl £ Fr L * * - 7' c # 

?S£fc) *Jto*.»l>< &'0 (I2.000rp. , 

5 5MUI) LTttfc*J3£flr Li^* * - 7 tc 
750 CD x ^ j - /u <t ;u -r v ^ ^ $ * * - £ ffl 
t*T«t <ifta'U/c. iR^?Bi€15.000rp« . 5 



b . ^ ^ H it *2S C O. 5 *2 CD 7 0 % x ? y - 
n,£Jjo*. *A/-r v ^ ^ 5 4 I* T & i& b 

Uk» IS.OOOrp-. 5 ^PJlOia^Tttl5*il»RL/c. 

30rf©TEUiaiiftCCiS«Lte. ^7^5 KpJOB 
-ADIMISA-A££ CAH22© ?t « I* ^ »b tl tz 
DN ABiSl^^afi** ( ft t^tfHind 01 . Xho I . 
Ecott I . Ba.H 1 , Sal I tt Will* fc tt* *fl£ 

trtf a - X*" JUttSRtkflK ') 7 !? ') ^7 £ K 

© m is ^ it is b /c • 

Aco^^ 7 El) 
S0(-Leu)lgtt!lJ:tC^b^«l-© :3 ° - " * 5 - 0 
«e©JJr^4'SD(-Leu)l&lfeC«vQ b. 3 0 XT 2 0 
WJatSfcL. 00*., ^14 2. 0 C« -> 

2 4 tfUil 3 0 X T. 0D»». *<^3. 0 tC tt ^ £ 
Tl5«Ufc. !Sfiifc*5.000rp»* 1 0»Pm1, 4X 
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©9 9%x^; - /^llO^. ££Ufc&3 0 # M 
4*CCttaUfc. *Cl2.000rp- . 1 Q # RJK 4 
'CTia^U, it««5€i§*:. COttfc^* lOOpt 
©1 xa-rv y ^ (Loading) !* a j & ( 5 % 2 - 
/**rn;/-A'» 0.00252*7' a ^ "7 a y — 
2 %SDS. 0.025M Tris-HCI . 8%/ 
'J a - ;u ) IC & &? L . * © 7 ^ 1 0 *f £ St 5\, sk 
liVfl' (S D S - *'J 7^ : 4 ~ 

2 0%«K^lKy^8 4 ( M ) • x 9 0 ( iS> £ ) x 

ifc&llifcttiatfii& C0.025H Tris - 1IC1 <pH a 4 ) . 
0.192M ? y > y . 0. 1 %SDS ) £ ffl 6 0 -A 
©£TCz£T6 0 # W <t /c . imtfctfcfliUfc^- 

* - liPPG <J ^ (#*SU. 400) s M)7' 
•>y-f y t f^- (#* £21.500) . KKJUl^W 

45.000) . ?^il'»7 ;U7* 5 V (#^5166.200) . 

* X * <J 7 B (^-^ 392. 500) <£T BIO- RAD 
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- * 7 »; *J V X h * 7* A- - tc <fc *) r £ fe U , £ fc 11 

Sartorius it M © * 5 7 ° v ? 

i hot^a-^7-f - (BIO-RAD # ) U: # 
Ltz. 7 a i\* 9 - £ „ 1 !# fi!! > * y - to jft t 
& % 5 »M 2 5 ■HTris-HCKpHl0.4) /2 0%> 

SilS tf! ft. &tf 2 0>^y-/u€tC0.3H Tris 
-HC1 (pHtO.O) £ 2 5 »MTris -HCI ( P B9. 4 ) / 
4 0«N6-7W-n-*77'ayfia*?©t2iJi/£K 
£-*8U*:^&*Ctt£*7'o - tc 31 2/ O A: . 
6 V ©fclSE**^ 1. 5 >*IH*tt 7***- 

* 1 %-*£ v * V *<&V 2 0 ««Tris - HC 1 ( P H 7. 5 ) 
/500-H NaC I (TBS) ?3 v& 4* T 3 7 "C . I 1$ RH IS 
t2 L & TBS/0. 05%T«een- 20* T 5 $> RSI UK 13 f 

* C & ft Lfc. & tC f/C *■ I- IfiL 

M 7 * $ * * < a v ** * tfc ) £ I % ** 
7f yHC'TDST 2.000{&C$g?RLfc7?f?£ 

4o«2*-c^-^-*sffltiiftffiiau^» - 



/<-£0.05%©T«een-20£#t;TBS<pll7. 5 (T-TBS ) 
T 5 ^M«5!aLfc Lfc. C©£tt£t>7 

■> ^ - -fe* T « 25 U fc * *" )a 4 > +' I g C lit 11 . 
BIO- BAD it Si ) 4 l°/<f7-n^fTBS-C 
3.000{Stc3C«L^i5?7fi 4 0 at 4> T ^ - /< - £ £ 

?ar i URUifiabfc. ^tc t-tbs t 5 ^naro 2 

S^^^TBSTS^rullEli^©^^^^^^ 
. 3 tt /< *✓ K ( H S A ) © |$ liJ 11 4 - a a t 
7 h-^3 0b*£ 1 0«2©>^/-^tCiS*-UA: 
fSifiliTBS 50«i. 3 0 %ia£5<t*£ 3 0 *f £if£-tf 
^?$?£tci5 jfl T S c t c J: ♦) *t^. ^&SroiiJE 

7ElC^1-.ia*. (A) ttSDS-#')7^l 

toT l V *f to%>%\k$h<Difc$ "7 •> — * 7' U 'J7X 
h • r - T T ^ fe U /c t © T 3b *) , £ w ^ =? lit 
■7-*--C*ffl*«fi»ftTiSE*fe • » fiJ $ *l t Mb 
ift 7 ;u 7' $ v £ S f W V> * T ^> *) , ( B ) it 
SDS-t:'J7M^75 K ¥ to7$.%'lk.$hV>'ik> 
V X X 9 V 7* a v * ^ ^ * ^ l/L t h Ifil Yi7 7 ^ 



\ 

7 $ y IS » i *,* £ * * t Mia iiV 7 iu 7* 5 y a O' 
c © 7 ^ ^ > y h^1.f^ttt;Si&U/i^©T'feo 
T . & fit ^jt-J Ra i L X ffl /c M 53 t h Ha W/ 7 iu 7* 

s y xZMfrM • ^7i5$ n/c t Mbtflr 

^ 7' 5 v * V IK £1 C -7 t» T © IS & ^ T * * . 

$anHn. ft* fit ffi a 4- ie ^ * ufa 7 ib 7' 5 y a 

6 b MhTft^g> !H »Lfe iFffib h 

7 $ y A * 
( l ) iLifit 

ft» mm^&m* 0 u t MiaYrt7^7' 

*LTSDStea*»UfcttC. S D S MM 2 % 
A^3 0%£0* ,, J7^ , ni/7$ K iS i.S 4g K ;i/ tc 
j^ijn Lacmali.U.K. ( 1 970) Na turc , 227 . 680 - G35 

1/ T * ^ * B ( 5> ^ Fd 94 . 000) > ^ tftt Yif 7 ^ 7' 5 

y 107, 000) , it ><t\>-f % v (#?*!ii 

43.000) . ariSltt*^i5»^ (^TM30.000) . k 

a v 'J r •> y -r y t - (#? 520.000) Si>* 

7^7^7"S / (^>?- £ 14.400) £ Hi Jfl ^ 



©ttas*lt-»fc. b h JfiLtt A *3 1552 * afcllfffi® 
Id if 7 ii/ 7* 5 y * « & t U T 13 I* C ft ill L . «ft 

Ufc. *<Dtt». MSffll^ESt rifiirfl7/uy 
5 y A t t Hk « t* S * H t Hi ffl r ;u y 
sy«, t fccH li»ttBC*«L. #iPS67.000 
~c h -3 tz . c ct> £ £ # i 20t:^t, 
( 2 ) g m ft #)i , 

BftHttStt* *> *SILfciE*fc HHttr/i^y 

3 0 %<0 # 'J 7 ? 'J /U7 5 K jfl BE ^3 fi£ y ^ "C 5 
S D S £ Rfc H fc y ;u C jfi JjQ U . SDS*ftt»fc 

r as u fc . t h tfa J; w 3S ^ n A: m as © t h 

ifiL 7 f \ V £ # Sfc <!: L T [al M tC ifcM C 61 ft 
ffii££E# b r lfilffi7 ^y 5 y A <t©^&My 
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7 ;u 7* 5 y A it . t h dH y3 «fc *) W 91 $ *t fc t r tfa 
v/l 7 ^ y 5 y^; -7-<hlS)b*i*tt£*iLrt:. z® 

■tsataisiacs-r. 

*HjaaSvjJcMttv L K B J±MA«phoJine PAC 
plate pHEH 3. 5 - 9. 5 *ffl 0 & © - * 7 
/utcfc o T *t -» fc. *18*«»£UT* Htt PI 
v - * - ; C - 7 * 3 *>7-y (p!4.75.4.85K 
7 X 'J y ( p 1 5 . 65) . h^^^QTtf^U 
# o b* y ( 7* * pI5.9) . 4*^ot-y (y?, p( 
6.45) „ $ * ^ n b" y ( <*? -7 . pI7. 3) v $*?a 
f y ( ^ >* 7 . pl8.3)&tf*h?m*-C (pi 10. 6) 

Alt. b nliLYA*fctt8$*ifc b HfiL?&7;uy 5 
yiH«tZpI4.9 © ± 3? y K <t p 1 4 . 7 . 4 . 65 CD r 
t-/0 K C » fli L . 

c o £ S 5& i 4®u:^r. 

&l£l£lft-£. Ouchterlonv . O. Progr, Allergy. 



6 (1962)30. CSe«®fcttTfT-> fc. 7iteJjRH$/£ 

y»J U 7 y r * y ^ — 4C «fc >) 5$ JJJl © & £ f T 
fc. ffl V^fctt It Yfl.tt* Cappeltt<k *) A* Lfc$ * 

*' ffi - b h Hi ft 7 7" .5 y }/t JtL M & if ^ • 7 »; 
-Xtt J: Mt+'!ii-t h dUffi 7^y 5 y l/i ifiL yA 

fi*Q:B3£&Efit b Hkffl7 /uy 5 y A It t r 
jh « <fc 0 til 52 $ n k b Ufa «| 7 ;u y 5 y <t et * £ 

c v * Pi # co i2 imi ^ ^ <i« -> . U A « S*. 
1 5 ©CtpT* 

( 4 ) 7 * ; ^WM7 $ J BSHftg 
filftBiS££ft b h itiYffT^y ^ y A 100«j£ 

ffl n * 7 y 5 ^ k • -f * ■> ^ y i a as 35 fli a y 

o-r-f y->-^x y* -4771c «k *J . iniao-7- 

Asp<fc*). 3 2*§©ClnJT7 WSff^iA { |5| 

s$n. rT(cfssofe«bhifki7ff7^y%ycD 



7 5 J Mfefr «b 3 25i^T07U &K?4 i ^ 
4C-ftLTl»fc. 7 Wt«fl!(7 4yBIOi« 
•is J: *) s ffl t ' « d d o It . * /<£ < i: {> 9 3 % tt 7 5 

©ISiRA>^tis « y a -b v > y ^ tci 7" 

offi H it & tt*ft 

B* fll ffl *£fe I fit b HiflT^T'S y A CD 7 W 
5fe««7 S y ff8K7((tAsp-Ala-Ni-5-Lys-Ser-Clu- 
Va 1 - A 1 a • H i s-Arg-Phe-Ly s-Asp- Leu -Cty-Clu-Glu- 

I 0 

Asn-Phe-Lys-Ala-leu-Val-leu* I le-Ala-Phc-Ala- 

3 0 

C I n • Ty r • Leu - € I n 
( 5 ) HPLChOfffA 

iS5it«*^n-rh^77-f-3SBtt. 7'/-H 
P AU->^ri.X|i31 130A -fe /< u - *> 9 y *> 
* r J. « (ilffl L % Aquaporc 8P-300 (2.1 
ul.D X30mri) C J: o T»M*jf -» fc. 

0. 1 5tf h 'i D*MT¥Wft*fTt». Ig^K 

© rS ^3 (t . 0. 1 % h V 7 it a » ^ ^ £ t; 7 Hr h 
~ r V /u CD K rS iii C J: T \f o . ifi K 
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flfiti* 7 * Y~ Ml ^iSliC 0 100%iT 
©£**»££Jtt£4 5 # Tel © M ? /fc 1" * - £ K 
i^Tif of:. COl*©ia5itt 200*//»in 

x a ti#-©iAt* e-^ £ t v &m 

b *ft s $ n fc t nia 7 ^ 7' $ y © e - * * * 
7 i.±-C©8»i»M&tf ©jSCJs^TEM 
T fc . $ ^ tc s d n <b - -9 © b FlfiL Yft 7 

v©i£ffl*7i.±"C©¥^li. 
c © £ £ 3M 6 EI £ tk T . EI4>, a tt t h fa 

•a j: *) »« s * n fc t ' nia w 7 y 5 y . b i* 

ffi^dfeE^bHfilvS7n/7'5vA. * UT C t* b 
HfiLtt A*b hfo7ft7Jt,7$y£»aj£*fe£ttfc 
h fa 7 A> 7* * y A <t © /Ft & 1fc © & ffl * ^ ? a 
-7 h^57*— ©*5£*C £> 
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i3 i§ ft f* £ ° 7 I* v 7 ^-SStLTftiSSl 
ttf*fi it 5JSCL-6A. LC-6A > »J - X •> r A ^ ij&ffl L , 

4 h £ 7 i.TAPS-020810 ( 7. 5 « l.OxlOcn) iZ 
* -,T5r»£ It-, fc. iSdJtt* 10»M y&t2tfi?& 
/0.05%7 ^ibt M) ^^^bO. 3M «; vKISy'i 
ft / 0.05% 7 *>*(t * H 'J <? ^^©iE^iSS^K^ 
3 0 $Hu1?mfi*£ * * J: ? Kit o fc. £©«*©«■ 
3 it 1 *J/-in Tfc*. Kffilttt, H&t&S 

#i#ft£DEAE-Sepharose CL - 6B T & 18 U b © £ . 

6 0 %WIU©^!gTttE3 6©£fi! ^fc. ft* 

i|^(tESJt h fa /ft 7 ^ 7' 5 V A © b* — 0 © *S iii 

■*itaiiii.5#-c h o . * ©*§&«$ nm*. t nmwi 

«fcOWSl*4ifct h fa 'ft 7 M/ 7* S y © *3 lis l$ H £ 

— ft l/T^fc. UcASt. -f K a * > 7 /< 9 
<i Y * 7 J* ±.T <D#thtZ *i\,*Z M»£ifcE?& 

b h tfl yfl 7 ^ 7* ^ V A tx x t h Ha Yfl rib * © <> © £ 
K 354 T £ £ A* o ♦ 



ftiSK8#©* Btib ^IM^^ioMUt h JM 7 
;i/7'5y(D/\-( F o + *> 7 a* M h ? o -7 h ^ 7 
7*-©t£&£*T. 

1 . TF ft b Ufa Yff 7 ;i/ 7* S V A cDNA £ £ fr 

go-y©*» ')-■=■ y^ ( ?T» 8 El) 
Eft b Y fa ft 7 ;u7" $ V AcDNA* £ V 9 a - y 

®7 , 7-^A'(7 ,, J^t'-'>3 y tc <fc * * * y 

-iLTftJfcJtl/cb K BFcOKA 7 < 7* 7 'J ^ - * 
m^tz. X itMfflttx*7 r Y1090 
* ?5 ± t L T S $ * s 5J *c !fl 7' v - ^ 5t 5. & 

D N A £ > y 7" 7 y 7 A )\* 9 — ( AnershamflHybo- 

fc^flSi^'J^/^L'tf K3lfi ( tl ^10' 
op. / jc ) ^r°-7'i:LTffl^X^»)-i^^ 
U tz ( BentonS-CKDavis Science 196 ,180- 182 
(1977)). C © 3 ft © T o — 7* it £ * lawn £ 
(Nucleic Acids Res _! . 6103 - 61 14 (1981) ) £ 



1 

J; -7 T IB o ^ <X t h ifll Yil 7 ^ 7' 5 V cDNA © K Ji] 

©o^5' » hi sr a « ( ai « na tft © a t c 3 k y 

J;*5 1 2a*U**K±a**<bATG3Ky©fiil 
©?^U*f-KS7r©«») iai2R?I^(7 5y 
•^3S©y^^^y3 Fyttti35ATCJ:D9* 
@©7 5 yfjtoW ^3 - KT*2B#) ^ ^ 
t©(HSA-l). 248#.B ©^ 'J ■> y**6 260# 
g © o -f -> y * a - K-f 4 t ©(HSA- 2 ) . 3ferjf 
576$ 0 © 'J y ^ *b * iw* * •> 585* 
B©a-fi/y^3-KTi?.U^r<i:'5:TiC^< 67 
^ K**'^«& 3 ' -•#BI5Rtia.€fi , t; 4>© 

(HSA-3) i n e "C 4, Cn^©7*o-7' 
©*£-!£ K £ 3*. 9 ElCwf . C © 7" a - 7" © £ Jifc 
tt 6 fl D N a •> y * * -M/ - e «fc $ It ^ ti 
( r - S1 P ) ATPt*'J?n*f 
«ffl^"C<To/C HSA-2TBtt©>^^^€4 
200(BI©^gtM^D-y©o'54flSI©^a- 
'/*^ONA$ifl53 (Blattner ^Science 202 , 
1279- 1284 (1978) ) Z H ^£ EcoR 1 T rfi it L . 

Yfi it 155 © ^ 4 / - y 7* a v b ^ HSA - 2 7* o - 7' <t 



'>> 4 7* x ) 4 X $ -fr fz ( Sou thern. J. rtol . Bi o I . 
503 - 517 (1975) ) . /% A -f y 9' 4 X U tz 7 7 <f 
/ yhl£3O0?a->'**£ft*tL3-* 1. 8Kb. 
1. 4 Kb . 1. 3 Kb©fiS fc. :fl)15l.8«b 

t I. 3 Kb ©£$©77^ ^ r £pUC 19-< ? ^ - 

HSA - 1 £ HSft-3**^rb-7'it/T3D- 
4 * *J ^-f *" a'y CCrunstein *? «fc 
Kognes s Proc . Ha 1 1 . Acad . Sc i . US A_22_. 3961 - 3965 

(1975) ) ir «fc ♦> x ^ »j - y b-fc. c cD&m HSA- 

3 CD ❖ C /n 4 7' »J 4 X"T -5 ? o - y X g tl 1 (HSA 
t - A ) ;b<8 H/c. CO^o-yo^llDNA 

Wffr*«8KM*EJ8 * -!U3«p18 *?«fctf 

■ pi 9 RF-ONA ±Cf£ L* /O't^-^Htf 
K ^ — 5 £ — *> a (Sanger, F. .Nicklcn.S. 

t/Cou I son. A. R. Proc. Na tl . Acad. Sc i . USAJLij_ 
5463 - 5467 (1977) ) C J; *) ( JS 3££ 91 £ ikZ. L tz . 
HSA-2*/o-7'<tUTiT- 5 /;>lgtl]^o 

Ffit±©->^**,£4*.fc?n-ycD-3^2 0 {IS C 
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O^T HSA - 1 £ 7* a - 7* £ L T U *>' 7* 7 - 0 
4 7' y 9' 4 > 3 v£iTt*s llH©ffitlO*>^ 
7* m^^pI £ ^ a - i gtlKHSA- II ) 
:nA^7r-v/*DN A £ £H 92 L EcoR I nUtfeC 
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5'-#*BSRffitt-Me 1 1 - Leu 9 KfflS -f 
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G^y 24 8— Leu 260 *CfflS*f*«i* 
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0 

O 



A ?S A i? 5^5 LyS Ser Glu Val Ala His Ar ' phe Lys As P Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu lie 
GAT GCA CAC AAG AGT GAG GTT CCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 



SO 



iii "I! *ii 2*" I yr Leu GXn Gln Cys Pro Phe clu As P His Va * L ys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA. 



ill I5f 3£ £ii til i s £ 5 1 ? Ser Ala Glu Asn Cys As P Ser Le « His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 



100 



Irl J5i 5i! 155 IS! til £*? Thr Tyr GlY C1U Met Ala As P Cys Cys Ala *-Y* Gln Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATC CCT GAC TGC TGT GCA AAA CAA CAA CCT GAG AGA AAT GAA 



E y 5 Hit ifS Gln His Lys Asp As P Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 



150 



iii £5* H is Asp Asn Glu Glu Thr Phe Leu L y* L y* r ^ t Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT CCC AGA AGA CAT CCT TAG TTT TAT 



$nZ JS? S»? ~2 i: eu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu c y s c y s cln Ala A ** A «p Lys Aia 

GCC CCG CAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 



iiS S£t ™ Leu Pro Lys Leu As P Glu Leu Ar ^ As P Glu G1 y L y s Ala So = s er Ala Lys Gln Arg Leu Lys Cys* 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG CAT GAA CGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 



200 



^ 1H h 
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Ala Ser Leu Gin Lya Phe Cly Glu Arg Ala Phe Lys Ala Trp Ala Va 1 Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGC GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Sec He Ser Ser Lys Leu 
CTT GAA TGT GCT CAT CAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC AGT AAA CTG 

300 

Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG. TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

. i 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT CCT GAT' TTT GTT GAA AGT AAG CAT GTT TGC AAA AAC TAT GCT GAG GCA AAG CAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
CTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Vai Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT CCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG CCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 
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